Recovery from sublethal and potentially lethal damage in an X-ray-sensitive CHO cell.
It has been suggested that DNA strand breaks are the molecular lesions responsible for radiation-induced lethality and that their repair is the basis for the recovery of irradiated cells from sublethal and potentially lethal damage. EM9 is a Chinese hamster ovary cell line that is hypersensitive to killing by X rays and has been reported to have a defect in the rate of rejoining of DNA single-strand breaks. To establish the importance of DNA strand-break repair in cellular recovery from sublethal and potentially lethal X-ray damage, those two parameters, recovery from sublethal and potentially lethal damage, were studied in EM9 cells as well as in EM9's parental repair-proficient strain, AA8. As previously reported, EM9 is the more radiosensitive cell line, having a D0 of 0.98 Gy compared to a D0 of 1.56 Gy for AA8 cells. DNA alkaline elution studies suggest that EM9 cells repair DNA single-strand breaks at a slower rate than AA8 cells. Neutral elution analysis suggests that EM9 cells also repair DNA double-strand breaks more slowly than AA8 cells. All of these data are consistent with the hypothesis that DNA strand-break ligation is defective in EM9 cells and that this defect accounts for increased radiosensitivity. The kinetics and magnitude of recovery from sublethal and potentially lethal damage, however, were similar for both EM9 and AA8 cells. Six-hour recovery ratios for sublethal damage repair were found to be 2.47 for AA8 cells and 1.31 for EM9 cells. Twenty-four-hour recovery ratios for potentially lethal damage repair were 3.2 for AA8 and 3.3 for EM9 cells. Both measurements were made at approximately equitoxic doses. Thus, the defect in EM9 cells that confers radiosensitivity and affects DNA strand-break rejoining does not affect sublethal damage repair or potentially lethal damage repair.